As the field of three-dimensional electron microscopy becomes increasingly mainstream there is a growing need for reliable metrics for assessing the quality of the 3D reconstructions. The most commonly used metric for the quality of a 3D reconstruction is the resolution calculated from the Fourier Shell Correlation (FSC) curve. In this method, the FSC curve is determined by splitting a given single particle dataset into two halves, reconstructing 3D volumes, and calculating the correlation of Fourier coefficients of increasing spatial frequency shells. Resolution is then estimated by reporting the resolution at a point on the FSC curve, usually at FSC0.5 or FSC0.143 [1] . One source of controversy regarding FSC is that it is possible to produce a single particle refinement that converges on an incorrect 3D model that reasonable resolution. This problem arises from the fact that generating accurate 3D reconstructions depends on the ability to accurately classify particles relative to each other. Accurate classification depends on a variety of factors such as the initial model used for refinement, the shape of the molecule, the amount of noise in the data, etc. If the orientations of too many particles are inaccurately determined, this will distort the corresponding 3D reconstruction and can result in structures with artifactual features that could be interpreted as biologically relevant. What is needed is a metric that can be used to distinguish correct and incorrect 3D reconstructions.
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It has been shown that there is a linear dependence of spatial frequency (inverse resolution) on the logarithm of number of particles that go into a reconstruction [1] [2] [3] . Here we show that the y-intercept of a plot of the log of the number of particles versus the spatial frequency corresponds to the average quality of the alignment of the particles and the slope of the plot corresponds to the overall quality of the data going into a reconstruction. These parameters can be used to find the optimal set of particles for a given single particle dataset (Fig. 1) . Finally we show that the value at the y-intercept can be used to distinguish correct from incorrect 3D reconstructions (Fig. 2) . 
